In 1974, J. Thas constructed a new class of maximal arcs for the Desarguesian plane of order q 2 . The construction relied upon the existence of a regular spread of tangent lines to an ovoid in PG(3, q) and, in particular, it does apply to the SuzukiTits ovoid. In this paper, we describe an algorithm for obtaining a possible representation of such arcs in PG(2, q 2 ).
Introduction
In a nite projective plane of order q, a maximal (k, n)arc K, where k ≥ 1 and 2 ≤ n ≤ q + 1, is a nonempty set of k points which is met by every line of the plane in either 0 or n points. The integer n is called the degree of the arc K.
Trivial examples of maximal arcs of degree q + 1 and q are respectively the set of all the points of PG(2, q) and the set of the points of an ane subplane AG(2, q) of PG(2, q).
It has been shown in [3, 4] , that nontrivial maximal arcs do not exist in PG(2, q) for q odd. On the other hand, when q is even, several classes of nontrivial maximal arcs are known. In fact, hyperovals and their duals are maximal arcs. Apart from them, known constructions of degree n maximal arcs in P G(2, q) are: one construction by Denniston [7] based on a linear pencil of conics, two constructions of J. A. Thas [16, 17] , constructions by Mathon [14] , and by Hamilton and Mathon [10] utilising closed sets of conics. However, most of the known examples of degree n maximal arcs (with the notable exception of a class of maximal arcs arising from the [16] construction) consist of the union of n − 1 pairwise disjoint conics, together with their common nucleus N . We shall call these arcs conical. Observe that any conical maximal arc is covered by a completely reducible curve of degree 2n − 1, whose components are n − 1 conics and a line through the point N ; in [2] it is shown that such a curve has minimum degree. In the present paper we determine, using the computer algebra package GAP [8] , equations for algebraic plane curves of minimum degree passing through all the points of a maximal arc K; in particular, we are interested in those cases in which K is not conical. In particular, we will show that arcs arising from the SuzukiTits ovoids by [16] construction cannot be covered by a curve of low degree.
Reguli in PG(3, q)
We recall some basic properties of reguli and spreads of PG(3, q), see [12] . Denition 1. A regulus of PG(3, q) is a collection of q + 1 mutually disjoint lines such that any line of P G(3, q) meeting three of them necessarily meets them all.
A standard result, see [13] , shows that any three pairwise disjoint lines 1 , 2 , 3 of PG(3, q) lie together in a unique regulus, say R( 1 , 2 , 3 ).
of all lines of PG(3, q) such that
is also a regulus. We may compute the regulus containing 1 , 2 and 3 as the set We shall make extensive use of the representation of PG(2, q 2 ) in PG(4, q) due to André [1] and Bruck and Bose [5, 6] .
Let PG(4, q) be a projective 4space over the nite eld GF(q) and let suppose S be a regular spread of a xed hyperplane Σ = PG(3, q) of PG(4, q). Then P G(2, q 2 ) can be represented as the incidence structure whose points are the points of PG(4, q) \ Σ and the elements of S, and whose lines are the planes of PG(4, q) \ Σ which meet Σ in a line of S and the spread S. In particular, S represents the line at innity of the ane plane AG(2, q 2 ) ⊆ PG(2, q 2 ).
Recall that projectively equivalent spreads of PG (3, q) 
2 ).
In [16] , it has been remarked that if O is an elliptic quadric then the maximal arc thus constructed turns out to be of Denniston type. On the other hand, it has been shown, using algebraic techniques, in [10] that, when O is a Suzuki Tits ovoid, K cannot be obtained from a closed set of conics. In fact, in this case the arc is not conical at all.
In order to provide a direct representation of a Thas [16] maximal arc in PG(2, q 2 ), where q > 4 is an even prime power, we shall use for PG(4, q) homogeneous coordinates (z, x 1 , x 2 , y 1 , y 2 ). The hyperplane at innity Σ has equation z = 0. Let S be a regular spread of Σ and denote by π = PG(2, q 2 ) the corresponding Desarguesian plane obtained via BruckBose construction. We shall use homogeneous coordinates (z, x, y) for π, in such a way that the line at innity has equation z = 0. It is always possible to assume that, up to a projectivity, the spread S contains the lines
The map θ which realises the correspondence between the points of PG(4, q) and those of PG(2, q 2 ) should map any line of the spread S in a point of PG(2, q 2 ).
In particular, to have
we should choose
where ε ∈ GF(q 2 ) \ GF(q) is a suitable element. 4 The code
In this section we describe a GAP [8] program to construct a Thas [16] maximal arc K and determine a minimum degree curve Γ passing through all the points of K. In our code it shall be constantly assumed that q = 2 2t+1 , with t > 1 is a global variable.
The simplest way to implement the geometry PG(3, q) is to consider the point orbit of GL(4, q) in its action on leftnormalised 4vectors. is just the position of the corresponding normalised vector in the list PG3. This is most interesting when PG3 is generated as the orbit of a point, say (1, 0, 0, 0), under the action of a Singer group Θ of PG(3, q).
We now introduce some utility functions.
1. LineAB to compute the (projective) line over GF(q) through two points;
2. LineAB2 to compute the (projective) line over GF(q 2 ) through two points.
3. Conj to get the conjugate of a point in PG(n, q 2 ) under the Frobenius The Suzuki group Sz(q) has two point orbits in PG(3, q), of size respectively q 3 + q and q 2 + 1. The latter is a SuzukiTits ovoid, say O = Ov. Remark 8. There might be more ecient ways to obtain the set Λ as union of lineorbits under the action of a Singer cycle Θ of PG(3, q). In fact, see [9] , the number to these lineorbits is exactly q + 1 and a starter set for these (that is a set of representatives for each of them) is given by all the lines passing through a xed point P ∈ O + tangent to the elliptic quadric O + stabilised by the subgroup of order q 2 + 1 of Θ.
We are now in position to write the set T O = TangentComplex of all lines tangent to the ovoid Ov. This is simply done by enumerating the lines of PG(3, q) which meet O in just 1 point.
The function TCpx is used to partition this set according to the tangency point of the lines themselves to the ovoid. Suppose now Spr to be a regular spread of tangent lines to Ov. We shall determine a linear transformation µ of PG(3, q) such that the spread µ(Spr) contains the lines 1 , 2 , 3 of (1). Recall that, for any spread S of PG(3, q), there exists a line L S of PG(3, q 2 ) \ PG(3, q) such that
Clearly, the spread S is uniquely determined by the line L S , although different lines might be associated to the same spread. We may now actually determine a matrix of GL(4, q) inducing a collineation µ in PG(3, q) transforming the general spread Spr into SCanon. We still need to determine the parameter ε in the correspondence θ : PG(4, q) → PG(2, q 2 ) of Section 3. Arc:=Set(FullCone,x->PG4ToPG2(x,eps));
We might want to check that we actually obtained an arc of degree q. The function CheckSecants, whose parameter is a set X, veries that all of the secants of X meet X in q points. The function CheckArc performs the full check that:
1. all secants meet the given set in q points; 2. there is no tangent line through any point of X. We are now ready to obtain a minimum degree curve covering the arc K = Arc. We proceed as follows:
1. We determine all monic monomials in two variables of degree at most i over GF(q 2 ). This is done by the function AllMon. 
3. Hence, we introduce a function, BuildMat that, for any given list of points K and a maximum degree i generates the matrix whose rows are exactly the evaluations of the monomials in AllMon(i), computed on the second and third coordinate of any point in K. In other words, if (hence, also through all those of K). Thus, this value may be chosen as the maximum degree i to test in GetIndex. The values in SolV are now used to write the equation of the curve. This is done by the function VecToPoly. (2, 64). If the ovoid O chosen for this construction is an elliptic quadric, then the minimum degree of a curve Γ containing all the points of K is 7 and this curve splits into 3 conics and a line. On the other hand, if the SuzukiTits ovoid is chosen, then the minimum degree of such a curve Γ is 22 and it splits into an irreducible curve of degree 17, and 5 lines.
